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Art Unit: 2882 

DETAILED ACTION 
Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .1 30(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 1 -10 are rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over claims 1-31 of U.S. Patent No. US 
6760407 B2 in view of Zhou et al. (US 6553096B1 ). 

Regarding claim 1 , the patent claims a system comprising: 

an X-ray source comprising: 

a cold cathode, the cold cathode having a curved emission surface capable of 
emitting electrons; and 

an anode spaced apart from the cathode, the anode being capable of emitting X- 
rays in response to being bombarded with electrons emitted from the curved emission 
surface, only a portion of the anode being bombarded at a time. 

However the patent fails to claim wherein a relative position of the anode with 
respect to the curved emission surface changes during operation of the x-ray source. 
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Zhou teaches a rotary anode which changes of a relative position of an anode 
with respect to a cold cathode emission surface during operation of the x-ray source 
(figure 14). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adapt the x-ray system of the patent with the rotary anode as taught by 
Zhou, since the rotary anode of Zhou would prevent any over-heating or failure of the 
anode so that the life of the anode would be prolonged. 

Regarding claim 2, Zhou teaches the anode is configured to rotate thereby 
changing the relative position of the anode with respect to the curved emission surface 
(figure 14). 

Regarding claim 3, Zhou teaches the anode is configured to rotate about an axis 
and the axis does not extend through a center of the curved emission surface (figure 
14). 

Regarding claim 4, the patent teaches the electrons bombard the anode at a 
focal spot of the anode, and wherein a size and shape of the focal spot is determined at 
least in part by a curvature of the curved emission surface (claim 2). 

Regarding claim 5, Zhou teaches the cold cathode comprises a plurality of 
emitters disposed on a substrate and a gate conductor disposed adjacent the plurality of 
emitters, and wherein the plurality of emitters are operative to emit electrons when a 
bias voltage is applied to the gate conductor (claim 30). 
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Regarding claim 6, Zhou teaches a vacuum housing and an X-ray transmissive 
window, wherein the cathode and the anode are disposed within the housing, and 
wherein the X-rays exit the X-ray source by way of the transmissive window (inherent). 

Regarding claim 7, Zhou teaches the cold cathode is fabricated of a monolithic 
semiconductor. 

Regarding claim 8, Zhou teaches the system is a medical imaging system. 
Regarding claim 9, Zhou teaches the system is a security checkpoint Imaging 
system. 

Regarding claim 10, the patent teaches an x-ray detector adapted to detect x- 
rays from the passed through a subject of interest; and 

a communication interface, the communication Interface being coupled to the x- 
ray detector and configured to transmit image data of the subject of interest over a 
communication network (claim 28). 

Claims 11-32 and 40-42 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-31 of U.S. 
Patent No. US 6760407 B2. Although the conflicting claims are not identical, they are 
not patentably distinct from each other because the instant claims are anticipated by the 
claims of the patent as follows: 

Regarding claim 1 1 , the patent claims a system comprising: 

an X-ray source comprising, 

a cold cathode, the cold cathode having a curved emission surface capable of 
emitting electrons, the curved emission surface being curved in two dimensions; and 
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an anode spaced apart from the cathode, the anode being capable of emitting X- 
rays in response to being bombarded with electrons emitted from the curved emission 
surface. 

Regarding claim 12, the patent claims the cathode comprising a plurality of 
emitters disposed on a substrate and a gate conductor disposed adjacent the plurality of 
emitter and a bias voltage applied to the gate conductor is less than 120 V. 

Regarding 13, the patent falls to claim the bias voltage applied to the gate 
conductor is less than 50 V. 

It would have been obvious to one of ordinary skill In the art at the time of the 
invention to apply the gate voltage of the patent by less than 50 V, since the lower 
voltage would save electricity and prolong the life of the cathode. 

Regarding claim 14, the patent claims the emission surface comprises a plurality 
of emitters each having an effective emitting area equal to or less than about 1 x 10"^° 
cm. 

Regarding daim 15, the patent claims a vacuum housing and an X-ray 
transmissive window, wherein the cathode and the anode are disposed within the 
housing, and wherein the X-rays exit the X-ray source by way of the transmissive 
window. 

Regarding daim 1 6, the patent claims the cold cathode is fabricated of a 
monolithic semiconductor. 

Regarding daim 17, the patent claims the system Is a medical imaging system 
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Regarding claim 18, the patent claims the system is a security checkpoint 
imaging system. 

Regarding claim 19, the patent claims an x-ray detector adapted to detect x-rays 
from the anode after they have passed through a subject of interest; and 

a communication interface, the communication interface being coupled to the x- 
ray detector and configured to transmit image data of the subject of interest over a 
communication network. 

Regarding claim 20, the patent claims a dinmeter of the anode is larger than a 
diameter of the cathode. 

Regarding claim 21, the patent claims teach a relative position of the anode with 
respect to the curved emission surface changes during operation of the x-ray source. 

Regarding claim 22, the patent claims the anode is configured to rotate thereby 
changing the relative position of the anode with respect to the curved emission surface. 

Regarding claim 23, the patent claims the emission surface of the cathode 
comprises a plurality of emitters comprising 

a first set of emitters, the first set of emitters being operative to emit a first 
electron beam having a first focal spot with a first shape, and 

a second set of emitters, the second set of emitters being operative to emit a 
second electron beam having a second focal spot with a second shape, the second 
shape being different than the first shape, and 

wherein the first set of emitters and the second set of emitters are located on a 
same emission surface and are separately energizable. 
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Regarding claim 24. the patent claims the first set of emitters and the second set 
of emitters are located on a same curved emission surface. 

Regarding claim 25, the patent claims the surface is curved in one of the two 
dimensions about an axis. 

Regarding claim 26, the patent claims the surface is only curved in the one 
dimension about the axis. 

Regarding claim 27, the patent claims the surface of the cathode being curved in 
two dimensions comprises being curved with a first radius in a first of the two 
dimensions and curved with a second radius, different than the first radius, in a second 
of the two dimensions. 

Regarding claim 28. the patent claims a system comprising: 

an X-ray source comprising, 

a cold cathode, the cold cathode having an emission surface capable of emitting 

electrons and comprising a plurality of emitters, 

the plurality of emitters comprising a first set of emitters, the first set of 
emitters being operative to emit a first electron beam having a first focal spot with 
a first shape, and a second set of emitters, the second set of emitters being 
operative to emit a second electron beam having a second focal spot with a 
second shape, the second shape being different than the first shape; and 
an anode, the anode being spaced apart from the cathode, the anode being 

capable of emitting k-rays in response to being bombarded with electrons emitted from 

the curved emission surface; 
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wherein tlie first set pf emitters and the second set of emitters are located on a 
same emission surface and are separately energizable (claim 1 ). 

Regarding 29, the patent claims the cold cathode comprises a gate conductor 

disposed adjacent the plurality of emitters and wherein a bias voltage applied to 
the gate conductor is less than 120 V (claim 7). 

Regarding 30, the patent falls to claim the bias voltage applied to the gate 
conductor is less than 50 V. 

It would have been obvious to one of ordinary skill In the art at the time of the 
invention to apply the gate voltage of the patent by less than 50 V, since the lower 
voltage would save electricity and prolong the life of the cathode. 

Regarding claim 31, the patent claims effective emitting area equal to or less 
than about 1 x 10'^° cm (claim 6). 

Regarding claim 32, the patent claims the first set of emitters and the second set 
of emitters are located on a same curved emission surface (claim 1). 

Regarding claim 40, the patent claims an imaging system for imaging a subject of 
interest, comprising: 

an X-ray source, the X-ray source including a cold cathode disposed within a 
housing, the cold cathode having a curved emission surface, the cold cathode 
comprising a plurality of emitters disposed on a substrate, and an anode, the anode 
being disposed within the housing and spaced apart from the cathode, the anode 
emitting X-rays in response to being bombarded with electrons emitted from the curved 
emission surface', 
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a detector configured to receive the X-rays emitted by tlie x-ray source and 
generate signals in response thereto; and 

an X-ray controller, the X-ray controller being coupled to the cold cathode to 
provide control signals to control the emission of electrons from the plurality of emitters, 
the X-ray controller being configured to receive feedback intonation pertaining to the 
operation of the imaging system, and to adjust the control signals for the plurality of 
emitters as a function of the feedback information (claim 12). 

Regarding claim 41 , the patent claims an x-ray detector adapted to detect x-rays 
from the anode after they have passed through a subject of interest; and a 
communication interface, the communication interface being coupled to the x-ray 
detector and configured to transmit image data of the subject of interest over a 
communication network (claim 21). 

Regarding claim 42, the patent claims an x-ray system comprising: 

an X-ray source, the X-ray source including a cold cathode disposed within a 
housing, the cold cathode having a curved emission surface, the cold cathode 
comprising a plurality of emitters disposed on a substrate, and 

an anode, the anode being disposed, within the housing and spaced apart from 
the cathode:, the anode emitting X-rays in response to being bombarded, at a focal 
spot, with electrons emitted from the curved emission surface; and 

an X-ray controller, the X-ray controller being coupled to the cold cathode to 
provide control signals to control the emission of electrons from the plurality of emitters 
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the X-ray controller configured to adjust the control signals for the plurality of emitters so 
as to cause the focal spot to wobble (claim 26). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made In this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 1 1, 33 and 35-37 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Norman (US 4012656). 

Regarding claim 1 1 , Norman teaches a system comprising: 
an X-ray source comprising, 

a cold cathode (12), the cold cathode having a curved emission surface capable 
of emitting electrons, the curved emission surface being curved in two dimensions 
(figure 3); and 

an anode (34) spaced apart from the cathode, the anode being capable of 
emitting X-rays In response to being bombarded with electrons emitted from the curved 
emission surface (figure 3). 

Regarding claim 33, Norman teaches an X-Ray system, comprising: 

an X-ray source comprising 

a cold cathode (13), the cold cathode having a curved emission surface capable 
of emitting electrons; and 
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an anode (34), the anode being spaced apart from the cathode, the anode being 
capable of emitting X-rays in response to being bombarded, on a surface of the anode, 
with electrons emitted from the curved emission surface; 

wherein the curved emission surface of the cathode has a different shape than 
the surface of the anode bombarded with electrons (cylindrical vs. conical shape). 

Regarding claims 35-36, Norman fails to teach an x-ray detector configured to 
detect x-rays emitted from the x-ray source. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adapt the x-ray of Norman with an x-ray detector, since the x-ray detector 
would visualize the emitted x-ray for user convince. 

Regarding claim 37, Norman teaches the curved emission surface is curved in 
two dimensions (figure 3). 

Claim RBjections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12-22 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nomran in view of Zhou et al. (US 6553096B1 ). 

Regarding claim 12, Norman fails to teach the cathode comprising a plurality of 
emitters disposed on a substrate and a gate conductor disposed adjacent the plurality of 
emitter and a bias voltage applied to the gate conductor is less than 120 V. 
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Zhou teach the cathode structure (figure 7, column 9 line 45). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize the x-ray source of Zhou with the cathode structure as taught by 
Zhou, since the cathode of Zhou would improve the emittablity of the x-ray source. 

Regarding claim 13, Zhou teach the bias voltage applied to the gate conductor is 
less than about 50 V (column 9 line 45). 

Regarding claim 14, Zhou teach the emission surface comprises a plurality of 
emitters each having an effective emitting area equal to or less than about 1 x 10'^° cm 
(Nanotubes). 

Regarding claim 15, Zhou teach a vacuum housing and an X-ray transmissive 
window, wherein the cathode and the anode are disposed within the housing, and 
wherein the X-rays exit the X-ray source by way of the transmissive window (figure 9). 

Regarding claim 16, Zhou teach the cold cathode is fabricated of a monolithic 
semiconductor (nanotubes). 

Regarding claim 17, Zhou teach the system is a medical imaging system (column 
4 line 25-53). 

Regarding claim 18, Zhou teach the system is a security checkpoint imaging 
system (column 4 line 25-53). 

Regarding claim 20, Zhou teach a diameter of the anode is larger than a 
diameter of the cathode (figure 21 ). 

Regarding claim 21 , Zhou teach a relative position of the anode with respect to 
the curved emission surface changes during operation of the x-ray source (figure 21). 
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Regarding claim 22, Zhou teacli tlie anode Is configured to rotate thereby 
changing the relative position of the anode with respect to the curved emission surface 
(figure 21). 

Regarding claim 25, Norman teaches the surface is curved in one of the two 
dimensions about an axis. 

Conclusion 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoon Song whose telephone number is (571) 272-2494. 
The examiner can normally be reached on 8:30 AM - 5 PM, Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on (571) 272 - 2490. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://palr-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

DAVID V. BRUCE 
PRIMARY EXAMINER 
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